The specificity of sea urchin hatching enzyme (envelysin) places it in the mammalian matrix metalloproteinase family.
The sea urchin hatching enzyme (HEz) is a protease capable of dissolving the fertilization envelope that surrounds the embryo as a protective coat during early development. We have now purified a 37-kDa active enzyme from the supernatant fluid of hatched blastula medium of the species Hemicentrotus pulcherrimus. The purified enzyme was completely inhibited by alpha 2-macroglobulin and the chelating agents EDTA, EGTA, and 1,10-phenanthroline and was slightly inhibited by chymostatin and pepstatin, but was not inhibited by various other serine and thiol protease inhibitors. These results suggest that HEz is a metalloproteinase. Quantitative analyses of the products of HEz's action on various peptides revealed that the enzyme preferentially cleaved the peptide bonds on the amino side of bulky hydrophobic residues, -Leu, -Ile, and -Phe as well as -Tyr, in a similar but more limited fashion than thermolysin. Furthermore, although substance P was a good substrate of HEz, snake venom alpha-protease, and thermolysin, the analogue [Sar9]substance P was a poor substrate for HEz. This analogue was a good substrate for thermolysin and alpha-protease, but the scissile bonds were altered from those of substance P. The failure of HEz and alpha-protease to cleave the P1-P1 bond that meets the primary specificity is ascribed to the presence of an imino acid residue (proline or sarcosine) or the absence of any amino acid at the P2h or P3' position, in contrast to the simple P2' restriction of thermolysin.(ABSTRACT TRUNCATED AT 250 WORDS)